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ABSTRACT 

An education and communication project of the 
Environment and Technology Assessment Program, Oak Ridge National 
Laboratory, Tennessee, is described in this report- The project f or ^ 
monitoring air dustfall resulted in the largest citizen-scientist air 
monitoring effort in the history of our nation. Nearly 21,000 public 
secondary school students and teachers through Tennessee were 
involved in the test during April, 1971, Primary goal was to 
establish a benchmark of basic data concerning air quality that would 
be useful in defining air quality standards. Sedimentation foils 
(over 20,700), coated with adhesive, were placed in open areas where 
they collected insoluable particles (dustfall) for a 30— day period . 
Results from weight gain analyses, in statistical and narrative form, 
together with operational procedures are presented in the report. 
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VOLUNTEERS for Alt MONITORING PROJECT (VAW) 



The Cooperative Science Education Center, Inc, 
under subcontract to 
Oak Ridge National Laboratory 
Oak Ridge ? Tennessee 37830 



summary 

The Volunteers for Air Monitoring Project (VAMP) has resulted in the 
largest citizen-scientist air monitoring effort in the history of our nation. 

Nearly 21,000 public secondary school students and their teachers across the 
state of Tennessee received monitors during late March, 1971. On April 1, these 
sedimentation foils, coated with adhesive, were placed in open areas where they 
collected insoluble particulates (dustfall) for a 30 day period. The weight gains 
for individual counties, in terms of tons per sauare mile, ranped from 3.8 to 
13.4, with an average county gain of 6.6. 

INTRODUCTION 

V 

There is no doubt that the 1970’s are evolving into the Decade of 
Environmental Concern. With the interest generated by the public in the environ- 
ment, sweeping changes have begun in governmental agencies. These changes are 
precipitating new goals and priorities. The opportunities for the individual 
to exercise his rights of citizenship in environmental planning and related problem 
areas are becoming more numerous because of the public hearings now required on 
numerous environmental matters. The Air Duality Act of 1967 reouires that states 
hold public hearings on air quality standards. The citizen is being asked increasingly 
to take an active part in making environmental decisions. 

The Cooperative Science Education Center (CSEC) , in close cooperation 
with the Oak Ridge National Laboratory (ORNL) , is interested in increasing 
citizen awareness and participation in environmental problem definition. The 
Volunteers for Air Monitoring Project (VAMP), which resulted in the largest 
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citizen-scientist air monitoring effort in the history of our nation * was 
almost wholly dependent upon citizen participation. The VAMP program enlisted 
the support of thousands of individuals representing public schools* industries* 
and volunteer groups in Tennessee. The analytical measurement of certain air 
pollutants was* of course* a primary objective in this study. The extensive 
participation of lay citizens was also a major objective as it has become necessary 
for the public to have an increased understanding of complex environmental problems 
in order to rationally assist the scientist and politician in improving environmental 
quail ty . 

The Oak Ridge National Laboratory has been active in environmental studies 
for a number of years* During 1970* ORNL became involved in a new program entitled 
The Environment and Technology Assessment* which was funded under the IFRPOS (Inter- 
disciplinary Research Relevant to Problems of Our Society) program, a new effort 
within the National Science Foundation. The CSEC, a non-profit regional educational 
corporation under a subcontract with ORNL, began the planning and development of an 
important program component — Education and Communication. Environmental programs 
of an informative nature were made available to a target population including 
the general public and educators in the State of Tennessee as part of the CSEC sub- 
contract responsibility. One of the ten activities emphasizing technology 
assessment that were implemented as part of the CSEC effort was the state-wide 
air duality monitoring project. 

GENERAL CONCEPT 

The primarv goal of VAMP was to establish one benchmark of hasjc data 
concerning air duality that could be useful in defining air quality standards. A 
similar project of 5,000 monitors was completed in the Albany Capital District 
of New York State during April, 1969, under the direction of Dr, Volker A. Mohnen 
of the Atmospheric Science Research Center 9 State University of New York. Dr, 

Mohnen provided invaluable assistance in the early planning of VAKP. 
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There is no Question that the air we breathe contains many- particles 
and pollutants, such as natural pollens, dust, carbon monoxide, sulfur dioxide, 
hydrocarbons , and countless compounds of varying significance* These po llu L-ants 
that are particles range in size from one millionth of an inch to about one fortieth 
of an inch. In air duality technology this phenomenon is termed the atmospheric 
particle size distribution. The larger the particle is, the larger is its individual 
mass and, therefore, the faster it will settle. This explains in part an important 
atmospheric cleansing process called sedimentation. 

The air monitoring device we chose to use is called a "sedimentation 
foil". This standard monitoring technique was first used by British hygienists 
in 1878 for measuring dust sedimentation in London. Our monitor consisted of 
a one 5000th of an inch thick aluminum foil, 1-5/8" x 3", which was coated with 
a non— drying silicone adhesive (General Electric SR 516) . The foil was placed 
in a sample holder or guard to protect it from contamination by birds and wind 
damage. The major advantage of this method was in its simplicity with regard 
to the experimental procedure and the extraction of raw data. The cost of a more 
sophisticated device for such extensive monitoring would have been prohibitive. 

With the established values of the sedimentation foil technique verified through 

past studies, we were reasonably assured of the reliability of this monitoring technique, 

OPERATIONAL PROCEDURES 

Preliminary planning for VAMP was announced in September, 1970, in the 
Environmental Capsule , a monthly publication of the CSEC that is distributed to every 
school and many other lay citizens in Tennessee, Since the monitoring was to 
be a volunteer citizen project, industries within the state were requested to 
participate by donating labor, advice, or materials. There was a good response. 

The Aluminum Products Sales, Reynolds Aluminum Company, Nashville, provided a 
reduced price in the purchase of aluminum for both foil and sample holder (guard) . 
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The Jim Robbins Seat Belt Company (Southern Automotive Division, Allied Chemical 
Corporation) , provided many hours of labor in fabrication of the monitor guards* 

The General Electric Corporation loaned the use of their dies for guard fabrication. 
The Union Carbide Corporation donated individual plastic bags to enclose each 
monitor. The Container Division , Union Camp Corporation, Morristown, donated 
six hundred corrugated boxes for shipping the monitors to the respective schools. 
Banco Plastics, Incorporated, Knoxville, provided technical assistance throughout 
the period of project development. 

While industry was being contacted during the months of November and 
December, Regional Environmental Awareness conferences were held in Oak Ridge, 
Kingsport, Chattanooga, Nashville, Jackson, and Memphis. The regional conferences 
served several functions: (1) To gather information on environmental problems of 

concern to the citizens and, (2) To permit dialogue with scientists actively engaged 
in environmental research at ORNL . These conferences also provided an opportunity 
to explain the total education and communication program including the VAMP program. 

During November, the state Commissioner of Education endorsed VAMP as 
a statewide public school project, and in early December introductory information was 
sent to all public school superintendents for approval within their respective 
systems* In January, all public secondary school principals were contacted by 
letter and requested to return a card designating one or more of their teachers as a 
VAMP Coordinator. We were most encouraged by the responses of the administrators and 
teachers throughout the state. 

As cards were returned from the schools, the coordinators were sent 
packets designating a specific number of air monitors for their school and 
sample instructions for their review before the monitors arrived on the site* 

The Tennessee Tuberculosis and Respiratory Disease Association provided a variety 
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of educational materials for each school , which were enclosed with the preliminary 
review materials. The CSEC prepared a list of books, films, and activities for 
the teacher to use in creating student interest prior to the arrival of the monitors. 

During communications with the public schools, volunteers and CSEC staff 
members were processing, coding and weighing each individual foil. The aluminum 
stock arrived at the Center in two 36-inch rolls and from this 26,000 strips approxi- 
mately 1-5/8" x 3" were cut to serve as the sedimentation foils. A single hole 
was punched in the end of each strip and a number was imprinted with a dry ball 
point pen. The preparation of the foils was a laborious task, and we were grateful 
to have volunteers from the area Boy Scouts of America, Campfire Girls, regional 
schools, YWCA, American Association for Retired Persons, Environmental Council 
of Oak Ridge, and the area chapter of the League of Women Voters. 

There were numerous hours of labor spent in individually applying the 
silicone adhesive to each foil. Because of volatile toluene solvent fumes associated 
with the adhesive, CSEC staff members coated all foils. Large 3' x 6' pieces 
of tri-wall cardboard were studded with sheetrock nails. The surface of the cardboard 
was covered with waxed paper to prevent excess adhesive from adhering to the cardboard. 
The coated foils were hung vertically and left to dry for 24-48 hours in a CSEC 
laboratory which had been carefully sealed to prevent dust from settling on the 
foils. 



Previous use of this technique by others indicated that preliminary weighing 
of the coated foils to the nearest milligram would produce statistically significant 
information. Following the weighing, the foil was immediately inserted in the 
guard. Frequent checks of both the analytical balances and reweighing of randomly 
selected foils provided weighing control. The precut hold-down tabs of the guards 
were folded over the sedimentation foils with modified stainless steel pliers. 
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The monitors ware then enclosed in plastic hags which were sealed and placed in 
individual boxes with the monitor number recorded on the box. The completed monitor 
packages were then grouped in lots of one hundred and stored temporarily prior to 
shipment to the respective schools* Each foil-frame assembly required 24 distinct 
hand operations exclusive of the metal guard fabrication. 

The monitors were divided into allotments according to population density* 

It was agreed that, based on 1960 U,8. census figures , urban areas would receive 
the largest number of monitors. There were twenty- six urban centers, with populations 
varying from 620,000 down to 10,000, included in the state monitoring project in 
addition to the 95 counties- Each participating county received a minimum of 35 
monitors. Shipments were made to 314 secondary schools during March, 1971* 

The primary responsibilities of the VAMP coordinator at each school were 
the distribution of the monitors to students, encouragements of a random placement 
of the monitors, and the collection of materials for return to CSEC, With few 
exceptions the coordinators accomplished their assignment and many extended the 
VAMP activity to more detailed studies of the local community so as to insure a more 
representative sampling of their area. All students, however, were directed to 
place the monitor in their yards away from trees or any large man-made structures. 

After the distribution of monitors and instructions for installation, on 
April 1, the students fastened their monitors to a pole or post, approximately 
four and one-half feet above the ground, and thus began the month-long monitoring 
period. Each student participant had been issued a weather chart coded for weather 
conditions which they were instructed to record daily, with specific emphasis 
on all forms of precipitation. At the conclusion of the monitoring period on April 30, 
the coordinators collected the monitors and weather sheets from the students and 
returned them to the CSEC for weight analysis* 
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